Key indicators: single-crystal X-ray study; T = 296 K, P = 0.0 kPa; mean (C-C) = 0.002 Å; R factor = 0.034; wR factor = 0.086; data-to-parameter ratio = 15.5.
Related literature
For general background to Michael addition reactions, see: Perlmutter (1992) ; Czarnocki et al. (2005) ; Rossiter & Swingle (1992) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the thiophene ring. Symmetry codes: (i) Àx; Ày þ 1; Àz; (ii) x; y þ 1; z; (iii) x þ 1; y; z.
Data collection: APEX2 (Bruker, 2005 ); cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
starts with a Michael 1,4-addition, followed by intramolecular cyclization via nucleophilic addition of the hydroxyl group to the cyano group and not onto the carboxylate, to give the tricyclic heterocycle ethyl 2-amino-4-phenyl-4H- In the title compound, C 20 H 17 NO 3 S (Fig. 1) , the phenyl and ester groups make dihedral angles of 77.67 (6)° and 8.52 (6)°, respectively, with the benzothienopyran ring system. In the crystal, two molecules are linked about a center of inversion by pairs of N-H···O hydrogen bonds, generating a dimer (Fig. 2) . Intermolecular C-H···N hydrogen bonds and C-H···π interactions (between C15-H15 bond of the phenyl group and the centroid of the thiophene ring with symmetry code: x+1, y, z) are also observed (Table 1) .
In a 100 ml flask equipped with a condenser, was dissolved 4 mmol of (Z)-2-benzylidenebenzo[b]thiophen-3(2H)-one and 5 mmol of ethyl cyanoacetate in 30 ml of ethanol. Then, 1ml of piperidine was added, and the reaction mixture was refluxed for 6 h. Thin layer hromatography revealed the formation of a single product. The organic phase was evaporated under reduced pressure. The resulting residue was recrystallized from ethanol.
Refinement
All H atoms bound to C atoms were treated as riding to their parent atoms [C-H distances are 0.93 Å for aromatic CH groups, 0.97 Å for methylene CH 2 groups, 0.96 Å for the CH 3 methyl group, and 0.98 Å for the CH methine group]. Isotropic displacement parameters are calculated as U iso (H) = 1.5 U eq (C20) for the methyl group and U iso (H) = 1.2 U eq (parent C) for other H atoms. The amine H atoms H1A and H1B were found in a difference map, and refined with N-H bond lengths restrained to 0.88 (2) Å and U iso (H) = 1.2 U eq (N1). 
